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In high-technology industrial markets, a shift can be observed
from the mere delivery of industrial products to a total-product-
offering, including both products and accompanying services.
Because of the heterogeneity in buyers’ demands, the measure-
ment of an organization’s performance on such total-product-of-
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ferings becomes quite difficult. This problem gets even more se-
rious when one is trying to compare the relative performance of
international subsidiaries, since factors such as cultural differ-
ences and their influence on how customers report on perfor-
mance have to be taken into account. This article attempts to
conceptualize cultural differences and uses these for establish-
ing international equivalence in customer survey data on the
performance on a high-tech total-product-offering. The results
of an empirical study reveal that cultural differences indeed in-
fluence international performance measurement. After correc-
tion for these differences, conclusions can be drawn on the rela-
tive performance of different subsidiaries. Furthermore, it is
shown that intangible service elements in a high-tech total-prod-
uct-offering have the strongest influence on customer satis-
faction. © 2000 Elsevier Science Inc. All rights reserved.
 
INTRODUCTION
 
Organizations operating in high-technology markets
frequently face high levels of uncertainty and perceived
risk [1]. On the one hand, sellers must attempt to over-
come hesitancies towards new technological products
and services that their customers may have, while dealing
with the continuous threat of competitors developing new
technologies [2–4]. From a buyer perspective, it can be
seen that buyers are confronted with high switching costs
and asymmetrically dependent relationships, once they
have adopted a technology from one specific seller [5–7].
To cope with the risks and uncertainties associated with
high-technology industrial markets, sellers are attempt-
ing to find more effective ways of marketing their prod-
uct offerings. In addition to providing buyers with quality
products, sales persons’ expertise, after-sales services,
and effective communication are crucial factors for a
supplier’s success rate [8–11]. In other words, buyers of
high-technology products are searching for more than
just a good product. They also demand additional ser-
vices and support in case some problem arises and, there-
fore, they are looking for a total-product-offering.
The demand for such a total-product-offering posits a
number of challenges, both for marketing practitioners
and marketing researchers. While both core product tech-
nology and a portion of accompanying services might be
subject to a certain degree of standardization (e.g., deliv-
ery of additional supplies), it often remains difficult to
achieve or guarantee uniformity in service levels. As cus-
tomers are important participants in the service delivery
process and no two customers are precisely equal, the
service component of the total-product-offering (e.g., re-
pair visit by a service engineer) may be heterogeneous
[12]. This nonstandardization issue makes it difficult for
practitioners and marketing researchers to assess, control,
and measure both performance on service quality and
buyers’ satisfaction with these services.
This problem becomes even more serious when trying
to study and compare customer evaluative judgements in
international markets. To evaluate the relative perfor-
mance of subsidiaries located in different countries, a
multinational high-technology company inevitably has to
take the cultural background of a country into account.
To be able to make reliable inferences on the perfor-
mance of international subsidiaries, it is necessary to sep-
arate or filter real subsidiary performance from cultural
influences that might affect the way in which customers
report on this perceived performance. In other words, in-
ternational customer survey data on total-product-offer-
ing performance has to be made as much internationally
equivalent as possible. In this article, we try to conceptu-
alize and isolate cultural differences when studying the
performance on a total-product-offering and its influence
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on overall customer satisfaction in an international high-
tech business-to-business setting. Only after isolation and
correction for these differences, comparative conclusions
on relative subsidiary performance can be drawn and
used for managerial purposes.
The article is structured as follows. First, we provide a
brief conceptualization of the total-product-offering in
high-tech industrial markets. Subsequently, some general
issues in international marketing research and the role of
culture in international marketing (research) activities are
discussed. After conceptualizing and operationalizing
culture, we will report on the results of an empirical study
designed to isolate and correct customer survey data for
cultural differences to obtain international equivalent data
on subsidiary performance. We conclude the article with a
discussion of a number of theoretical and managerial im-
plications for researchers and decision makers.
 
CONCEPTUALIZATION OF THE
TOTAL-PRODUCT-OFFERING
 
Buyers in high-tech industrial markets are frequently
looking for a total-product-offering [13–15]. Moller [16]
states that customers base their preference for a certain
supplier on a set of multiattribute choice objects. These
multiattribute choice objects refer to the variety of ele-
ments that make up a total-product-offering. The custom-
ers’ final attitude towards a supplier is based on the sup-
plier’s performance on each of the individual attributes of
this total-product-offering [17]. The total-product-offer-
ing is comparable to a supplier’s offer portfolio, a con-
cept that was introduced by Hakansson [18]. It is a set of
variables that traditionally have been associated with
supplier selection. A supplier’s total offering is then rep-
resented by the core product and peripheral services [19,
20]. According to MacKenzie [21], the core product es-
sentially relates to product performance and outcome
quality. After-sales service for preventive or corrective
product maintenance is an example of a peripheral ser-
vice [20]. Therefore, the total-product-offering contains
both functional, or product-related characteristics, and in-
tangible, or service-related characteristics [11]. It is in-
creasingly recognized that providing additional services
is quite important for the generation of financial revenues
[8, 11, 12, 22]. Furthermore, it has been shown that in
high-technology markets higher credibility of product
and service quality results in higher levels of customer
trust in a supplier [23]. A positive relationship between
an adequate customer perception of the total-product-of-
fering and customer trust also was found by MacKenzie
[21] in the market for office equipment.
The importance of a high-quality total-product-offer-
ing is obvious, both for companies operating in domestic
as well as in international markets. However, from a mul-
tinational company’s perspective, problems arise with re-
spect to international marketing research with the objec-
tive of comparing the performance on a total-product-
offering, due to the cultural diversity between countries.
In the next section, we discuss some general issues that
have to be taken into consideration when conducting in-
ternational marketing research.
 
ISSUES IN INTERNATIONAL
MARKETING RESEARCH
 
In the development of international marketing strate-
gies, information is of crucial importance for making ef-
fective marketing decisions [24]. The complexity of in-
ternational markets, together with the large differences
between countries, and the unfamiliarity with new mar-
kets lead to an increased need for international marketing
research to solve strategic and tactical marketing prob-
lems. In marketing research that transcends borders,
cross-cultural issues are involved that normally do not
have to be considered when conducting marketing re-
search on a national basis.
In contrast to the marketing discipline, cross-cultural
studies and their problems have a long tradition in social
sciences. In these disciplines extensive literature exists in
which specific methodological and conceptual problems
Cultural background must be taken into 
 
account.
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in cross-cultural research are being addressed. Basically,
these problems can be classified into (1) very basic prob-
lems and causes of cross-cultural difficulties, which lead
to (2) a variety of more detailed and specific problems
[25]. The first basic problem with cross-cultural market-
ing research is the researcher’s self-reference, which
might endanger the construct equivalence of a study [26].
This refers to the fact that researchers interpret reality
from other cultures with beliefs, meanings, and ideas
originated in the researcher’s home culture. Hofstede and
Spangenberg [27] refer to this as an ethnocentric bias, in
which ethnocentrism is seen as an extreme tendency to
view other groups, cultures or races as inferior to one’s
own reference group. Self-reference affects each phase in
the research process, but especially the conceptualization
of research questions and constructs, the development of
measures, sampling, and the analysis and interpretation
of results.
The second basic problem refers to the interaction be-
tween cultural and research-specific aspects, which
might represent a threat to measurement equivalence. It
addresses the issue, whether or not certain research de-
signs and measures can be used in cross-cultural research
and if they really identify cross-cultural differences [28].
Measurements in international research could be affected
by different sociocultural reactions of respondents to
measurement instruments, by the way in which the re-
search is executed, and by lacking adaptations of sam-
pling procedures to different local environments. The
consequence of this could be results that are quite diffi-
cult to interpret [29, 30]. The more detailed and specific
problems in cross-cultural marketing research that follow
from the basic problems relate to the various steps of do-
ing international marketing research. Among others,
these are the formulation of research problems, develop-
ment of models, establishing equivalence in survey data,
and analysis and interpretation of the obtained data. In
the next section, we zoom in on an important issue in in-
ternational marketing research, the role that a country’s
culture plays in conducting international marketing re-
search and studying marketing-related factors, such as
customer satisfaction and evaluations of an international
total-product-offering’s performance.
 
CULTURE: ITS ROLE IN INTERNATIONAL 
MARKETING (RESEARCH)
 
The reason for considering the impact that culture has
on marketing in general, and research on customer evalu-
ations of marketing activities in particular, has its origin
in the subjective character of culture. The prominent role
that subjectivity plays can be illustrated best by consider-
ing the central construct in this article, customer satisfac-
tion. Satisfaction with the products that customers buy or
the services they experience already has received sub-
stantial attention in the marketing literature. Customer
(dis)satisfaction is a subjective interpretation of the ob-
jective evaluative comparison between expectations and
perceptions [31]. Comparing expectations and percep-
tions results in an evaluation of the quality or perfor-
mance of a specific provider of goods or services. This
subjective interpretation of quality or performance repre-
sents a major source of heterogeneity in a judgement like
customer satisfaction. Satisfaction on the basis of an
evaluation of the interaction between customer and man-
ufacturer/provider will be strongly determined by subjec-
tive factors. One such subjective factor is the cultural
value system that people maintain. Oliver [32] suggests
that values can be seen as predisposing conditions for de-
sires and as such determinants of consumer expectations,
which in turn form a comparison standard for satisfaction
judgements.
Values can be studied from different perspectives.
Values are both a characteristic of individual persons, as
well as of larger collectivities [33]. On this latter, more
macro-oriented level, values can be characterized as
country or culture specific. Values are generally defined
as “a broad tendency to prefer certain states of affairs
over others” (p. 19) [33]. The subjective character of val-
ues is exemplified by Hofstede [33] himself who states
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that “because our values are programmed early in our
lives, they are 
 
non-rational
 
” (p. 19). An essential ele-
ment of the definition of values is that they lead to sub-
jective preferences and desires, which are expressed by
people in their daily life activities and therefore also in
their consumption of products and/or services. Values are
important for determining a society’s culture, since “Cul-
ture,  . . . , includes systems of values, and values are
among the building blocks of culture” (p. 25) [33].
Through its underlying values, culture is likely to be a
determinant of the expectations on the basis of which
customers form their subjective satisfaction evaluation.
In addition to expectations, there is also a subjective di-
mension attached to customers’ perceptions of product or
service performance [12]. Therefore, from a macro per-
spective, both performance perceptions and expectations
will be influenced by the values a person is maintaining
and consequently the culture he/she is raised in. This in-
dicates the importance of taking a country’s culture into
consideration when studying and comparing an interna-
tional total-product-offering’s performance and relating
it to customer satisfaction. The next section provides a
further conceptualization of culture and identifies a num-
ber of dimensions along which culture can be operation-
alized.
 
CULTURE: A CONCEPTUALIZATION
AND OPERATIONALIZATION
 
The intention of this study is to conceptualize and iso-
late cultural differences in international customer survey
data on an organization’s performance on an industrial
total-product-offering. By isolating these differences,
equivalent data should be obtained from which real per-
formance and differences between subsidiaries can be as-
sessed. Now, the important question must be raised of
how to conceptualize “culture”? One of the leading and
most-cited academics in studies on national cultures is
Geert Hofstede. According to Hofstede [34], culture can
be regarded as “mental programs” or “mental software,”
indicating that individuals carry patterns of thinking,
feeling, and potential acting that are learned throughout
their lifetime. Culture can be defined as “the collective
programming of the mind which distinguishes the mem-
bers of one group or category of people from another” (p.
5) [34]. After extensive international research, Hofstede
[34] distinguishes between four dimensions of culture,
which are aspects of a culture that can be measured rela-
tive to other cultures. These four dimensions together
constitute a four-dimensional model of differences be-
tween national cultures. In this model, individual coun-
tries are characterized by a score on each of the four di-
mensions. These scores are represented by indices, one
for each dimension.
The first dimension is called “power distance” and re-
flects the differences in how countries handle the fact that
people are unequal. Power distance is defined as “the ex-
tent to which the less powerful members of institutions
and organizations within a country expect and accept that
power is distributed unequally” (p. 28) [34]. It is repre-
sented by the “power distance index” (PDI). In countries
with higher PDI scores, differences in power distribution
are more common and accepted than in countries with
lower PDI scores. The second dimension is “collectivism
versus individualism,” represented by the “individualism
index” (IDV). This dimension is defined as follows: “In-
dividualism pertains to societies in which the ties be-
tween individuals are loose: everyone is expected to look
after himself or herself and his or her immediate family.
Collectivism as its opposite pertains to societies in which
people from birth onwards are integrated into strong, co-
hesive in-groups, which throughout people’s lifetime
continue to protect them in exchange for unquestioning
loyalty” (p. 51) [34]. High IDV scores point towards in-
dividualist countries, low scores towards collectivist
countries. Dimension three is “femininity versus mascu-
linity,” where “femininity pertains to societies in which
social gender roles overlap” (p. 82) [34] (both men and
women are modest, tender, concerned with quality of
life) and “masculinity pertains to societies in which so-
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cial gender roles are clearly distinct” (p. 82) [34] (men
are assertive, tough, focussed on material success,
whereas women are more modest, tender, concerned with
quality of life). It is represented by the “masculinity in-
dex” (MAS), for which higher scores indicate masculine
countries and lower scores feminine countries. The final
dimension is referred to as “uncertainty avoidance,” de-
fined as “the extent to which the members of a culture
feel threatened by uncertain or unknown situations”
(p. 113) [34]. It is represented by the “uncertainty avoid-
ance index” (UAI), where high UAI scores point in the
direction of countries strongly avoiding uncertainty and low
UAI scores of countries with weak uncertainty avoidance.
In the international delivery of services, differences on
cultural dimensions should be considered and leveraged
to manage services more effectively [35]. When we re-
late the cultural dimensions to the purpose of our study,
we can use them as a proxy for the cultural characteristics
of a country and correct international customer survey
data on the performance on an internationally marketed
high-tech total-product-offering for these characteristics.
In this way, we take a country’s culture, and the underly-
ing subjective value system, into consideration, which
enables us to obtain cross-national equivalent data and to
compare the real relative performance of subsidiaries lo-
cated in these countries. After having discussed the role
of culture in international marketing (research) and con-
ceptualized it into dimensions, we will now proceed by
reporting on the results of an empirical study that was un-
dertaken to isolate and correct for cultural differences in
an industrial high-technology setting.
 
AN EMPIRICAL STUDY
Research Setting and Sampling
 
The empirical study was conducted in the international
market of office equipment and focussed on copying
equipment. According to the definition of Meldrum [36,]
this market can be considered high-tech in the sense that
products are subject to rapid developments in a highly
technical environment (e.g., integration and digitization
of different technologies) and that relatively high levels
of technology-based uncertainty are associated with these
products, both by buyers and sellers. This uncertainty
stems from the high financial costs that are intertwined
with the rapid advances in technology in this market
(e.g., systems integration, automated remote sensing, and
artificial intelligence). Moreover, as a result of the in-
creased modular build-up of copying technology custom-
ers are required to play a more active role by means of
“self-service” after sales activities, which in turn leads to
increased levels of perceived risk.
The total-product-offering contains both functional, or
product characteristics, and intangible, or service charac-
teristics [11]. In this market, customers do not only de-
mand high-quality copiers, they also need additional sup-
plies and services for operating the copiers. In fact, the
total-product-offering is a process consisting of a number
of subsequent steps. In our study, the process is opera-
tionalized by four important steps, which were deter-
mined on the basis of interviews with managers that have
been active in this market for a longer period of time. The
core product represents the first step of the total-product-
offering. The second step refers to supplies since no
product in this market can function properly without ad-
ditional supplies (e.g., paper and toner). In case some
problem arises, the customer will request a service visit
by a service technician who should solve the problem.
Therefore, step three is the service call by the customer.
Finally, step four is the actual service visit made by the
service technician after receiving a service call.
The manufacturer participating in the study has operat-
ing companies located in more than 30 countries world-
wide. The data for this study was gathered from samples
of customers of subsidiaries in four different countries:
The Netherlands, Norway, the United Kingdom, and
Austria. The customers were sent a questionnaire, which
was accompanied by a personalized cover letter and a
postage-paid return envelope, addressed to the university.
A total number of 9125 questionnaires were sent to cus-
tomers in these four countries. 2327 questionnaires were
 
Effective services management requires 
 
leveraging cultural differences.
 29
 
returned, which represents a response rate of 25.5%. The
number of questionnaires received per country was as
follows: 659 for the Netherlands, 609 for Norway, 800
for the United Kingdom, and 259 for Austria. Differences
in sample size are reflective of the relative size of the
market in each country. Respondents were active in a va-
riety of functions, such as sales managers, operations
managers, buyers, and general managers/owners.
 
Questionnaire Development and
Reliability Analysis
 
In the design of customer satisfaction surveys, it is rec-
ommended that the questionnaire should be structured
around the structure of the business [37]. Within each
process, the issues that the customer considers relevant
should be considered, and questions have to be worded in
the customer’s language. An essential part of developing
a questionnaire for an international study is the establish-
ment of construct equivalence of the constructs to be
measured. In essence, this means that the meaning and
interpretation of the items in the questionnaire has to be
same across the participating countries. The establish-
ment of construct equivalence is necessary before one
can continue to establish equivalence in how respondents
react to the measures (measurement equivalence), the
type of equivalence we are aiming at in this study. If
there is no construct equivalence, subjects are not re-
sponding to the same stimuli.
The procedure that we followed for developing an in-
ternational questionnaire with a high level of construct
equivalence consisted of four steps. First, we conducted
four focus group interviews with managers of the subsid-
iaries in each of the four countries to generate items that
are important for measuring the performance on each of
the four steps of the total-product-offering. Second, the
questionnaire was developed by formulating the various
items, with which customers can give their performance
perception relative to their expectations. In addition to
the items generated by means of the focus group inter-
views, items were included that incorporate the dimen-
sions of the well-known SERVQUAL instrument de-
signed by Parasuraman, Zeithaml, and Berry [38] for
measuring service quality. The preliminary questionnaire
was double-back translated into each of the four lan-
guages of the countries participating in our study [39].
Third, we went back to the subsidiaries and conducted
several interviews to assess the managers’ opinions on
the questionnaire. Where necessary, we adapted it on the
basis of the comments that we were given during the in-
terviews. Finally, we quantitatively pretested the ques-
tionnaire with small samples of customers in the four
countries. This procedure ultimately resulted in a ques-
tionnaire, which adequately covers the constructs that we
want to measure.
Items are measured on a 9-point scale, ranging from 1
“much worse than expected” to 9 “much better than ex-
pected”, also referred to as the expectancy disconfirma-
tion method suggested by Cronin and Taylor [40] for
measuring service quality. Step 1 (“product”) is mea-
sured by four items, which cover the products’ features,
the copy/print quality, the products’ failure rate, and the
ease of use. Step 2 (“supplies”) is operationalized by six
items, relating to for example the ordering, delivery, and
the quality of the supplies. Four items measure step 3
(“service call”). For this step in the process, items were
asked on the accessibility of the manufacturer when com-
municating a problem, the feedback on the time when the
problem will be solved, and the competence and under-
standing of the company’s call handling staff. The last
step (“service visit”) is measured by 10 items, referring
to, for example, time duration between service call and
arrival of the service technician, time taken for the repair,
the technician’s ability to solve the problem, and the way
in which technicians present themselves. The customers’
overall evaluation of their satisfaction with the total-
product-offering is measured by a single-item scale rang-
ing from 1 “very dissatisfied” to 9 “very satisfied.”
After data collection, reliability analysis was con-
ducted to assess the internal consistency of the measure-
 
Performance on intangibles determines 
 
satisfaction most strongly.
 30
 
ment scales and check if they were reliable enough in
measuring the variables of interest in this study. For the
overall sample, Table 1 presents the so-called 
 
a
 
 reliabil-
ity scores of the various scales. All scores well-exceed
the critical value of 0.70 proposed by Nunally and Bern-
stein [41], indicating that the scales are sufficiently reli-
able. Also, the reliability scores within the individual
countries turned out to be sufficiently high enough, rang-
ing from 0.81 to 0.84 for product, 0.89 to 0.94 for sup-
plies, 0.87 to 0.93 for service call, and 0.93 to 0.94 for
service visit. In addition to the ex ante establishment of
construct equivalence, we also conducted a post hoc
analysis to check this type of equivalence. To validate if
the questions are equally understood across the four
countries, we conducted a Mokken scale analysis [42–
44] for the scales that we used. The theory on which this
analysis is based can be viewed as a probabilistic version
of Guttman scale analysis for dichotomous items or more
generally as a nonparametric approach to item response
theory. It enables the analysis of scales that have more
than two answer categories and often is applied to vali-
date measurement instruments of abilities, attitudes, and
personality traits. By means of Mokken analysis, we can
investigate the invariance of item response patterns be-
tween groups of respondents. The analysis makes it pos-
sible to formally check the cross-national understanding
of the scales by assessing whether or not the 
 
relative
 
structure or response patterns of each of the scales is
equivalent between the four countries. From the Mokken
scale analysis, it could be concluded that the response
patterns for each of the four countries indeed show simi-
lar patterns. This conclusion is based on the fact that the
monotone homogeneity and double monotonicity of the
response patterns were well within acceptable values (see
Mokken [42] for a further discussion of the Mokken scale
analysis procedure). The results of this post hoc analysis,
indicating similarity in response patterns, serve as an ex-
tra proof of having used an adequate questionnaire that
was equally understood in the four countries.
 
Correcting for Cultural Differences and Results
 
In this study, the cultural characteristics of the four
participating countries were not explicitly measured by
including cultural items in the questionnaire. The culture
of a country is represented by the scores on the four di-
mension indices by Hofstede [34], which were added af-
ter all the customer data on performance and overall sat-
isfaction had been collected. Each respondent was
assigned four index scores, one for each cultural dimen-
sion. The scores on these indices are country specific,
meaning that they are equal for respondents within a
country and different between countries. This is in accor-
dance with Hofstede’s [34] definition of culture as being
“the collective programming of the mind  . . . ” (p. 5). Ta-
ble 2 gives an overview of the index scores per country.
To correct the customers’ performance evaluations of
the four elements of the total-product-offering and their
overall satisfaction for cultural characteristics, we made
use of the principles of a statistical technique called anal-
ysis of covariance (ANCOVA). When ANCOVA is ap-
plied, dependent variable means are adjusted for what-
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TABLE 1
Overall Reliability of the Scales
 
Scale Reliability (
 
a
 
)
 
Product 0.83
Supplies 0.92
Service call 0.91
Service visit 0.94
 
TABLE 2
Index Scores on Cultural Dimensions
 
Country
Power
Distance
(PDI)
Individualism
(IDV)
Masculinity
(MAS)
Uncertainty
Avoidance
(UAI)
 
The Netherlands 38 80 14 53
Norway 31 69 8 50
United Kingdom 35 89 66 35
Austria 11 55 79 70
 31
 
ever differences there are between groups on the relevant
covariate [45]. Translating this idea to the current study,
we apply ANCOVA for the performance evaluations of
the four steps of the total-product-offering (i.e., product,
supplies, service call, and service visit) and for overall
satisfaction, being the dependent variables, to correct for
between-country differences in the covariates repre-
sented by the four cultural dimensions (i.e., power dis-
tance, collectivism vs. individualism, femininity vs. mas-
culinity, and uncertainty avoidance). For the purpose of
illustration a formal, mathematical, formula for the calcu-
lation of adjusted means is included. This formula has the
following form:
where Y
 
(adj)
 
 
 
5
 
 adjusted mean of a dependent variable; Y 
 
5
 
mean of that variable before adjustment; b 
 
5
 
 common re-
gression coefficient of the covariate on the dependent
variable Y; X
 
j
 
 
 
5
 
 mean of group j on the covariate; X 
 
5
 
grand mean of the covariate calculated over the total
number of groups. In this study, not group means but in-
dividual scores are adjusted with a quantity that is the
same within a country and different between countries.
Presenting the previous formula in managerial terms
could lead to the following example. Suppose that indi-
vidualism (IDV) is the only cultural dimension that sig-
nificantly influences perceived product performance,
then customer evaluations of this performance should be
adjusted for the impact of differences on this cultural di-
mension. In other words, the effect of individualism
should be filtered out. To do this we would need (1) the
product performance score, (2) the impact score of indi-
vidualism on product performance (common regression
coefficient), (3) the country-specific individualism score,
and (4) the average individualism score of the countries
that were included in the research. The earlier mentioned
formula then would like this:
By applying this method, each respondent’s evaluation
score with regard to product performance is adjusted for
cross-cultural differences pertaining to individualism.
Following this example, the common regression coef-
ficients for the four cultural dimension covariates have
been calculated by five regression equations, four with
Y adj( ) Y b Xj X–( )–=
production performance adj( ) product performance
impact score of IDV on product performance 
country–specific IDV–score–mean IDV–score 
 over countries included
(
)
–=
 
the performance on the separate steps of the total-prod-
uct-offering as dependent variable and one with overall
customer satisfaction as dependent variable. However,
when performing the regression analyses with ordinary
least squares the problem of multicollinearity between
the cultural dimensions arose, meaning that the dimen-
sions are highly correlated with each other. This means
that it is hard to assess what the unique impact of each di-
mension is. The main reason for this is the limited vari-
ance on the cultural dimensions, since respondents in one
country were assigned the same scores on the indices.
This multicollinearity results in estimates that are unsta-
ble and have large variances. Hoerl and Kennard [46, 47]
proposed a procedure referred to as ridge regression that
enables analysts to cope with multicollinearity. By allow-
ing the estimators to be biased, estimates will have a
smaller variance and become more stable. This bias is
represented by a constant 
 
k
 
, also known as the bias pa-
rameter, which can be determined by examining the ridge
trace (see Montgomery and Peck [48] for further discus-
sion). Thus, the built-in bias allows us to assess the
unique effect of each cultural dimension. The final re-
sults of the ridge regressions for this study are presented
in Table 3.
From the F-values in Table 3, it can be concluded that
the cultural influence on the dependent variables is sig-
nificant. The variance explained by the cultural dimen-
sions ranges from 1% for products, service call, and ser-
vice visit to 3% for supplies.
The significant ridge regression coefficients now can
be used to calculate the adjusted scores on the perfor-
 
TABLE 3
Results of Ridge Regression Analyses
 
a
 
Cultural
Dimension Products Supplies
Service
Call
Service
Visit
Overall
Satisfaction
 
PDI 0.0011
 
b,c
 
2
 
0.0041* 0.0034
 
c
 
0.0023
 
c
 
0.0048*
IDV 0.0019
 
c
 
0.0018
 
c
 
0.0031* 0.0018
 
c
 
2
 
0.0011
 
c
 
MAS 0.0012* 0.0038*** 0.0010
 
c
 
0.0006
 
c
 
2
 
0.0020**
UAI 0.0096*** 0.0075*** 0.0127*** 0.0104*** 0.0158***
F-value 6.41*** 13.09*** 7.20*** 5.92*** 14.44***
 
R
 
2
 
0.01 0.03 0.01 0.01 0.02
 
a
 
k 
 
5
 
 0.5.
 
b
 
Regression coefficient (
 
b
 
).
 
c
 
Not significant at 
 
a
 
 
 
5
 
 0.05.
*
 
P
 
 
 
,
 
 0.05.
**
 
P
 
 
 
,
 
 0.01.
***
 
P
 
 
 
,
 
 0.001.
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mance evaluations of the product, supplies, the service
call, the service visit, and overall satisfaction. Table 4
presents the changes that can be attributed to differences
on the significant cultural dimensions. A positive sign in-
dicates that the reported score on a scale is increased due
to cultural differences, a negative sign refers to a de-
crease of the reported score. Overall it can be concluded
from Table 4 that scores in Austria are most strongly in-
fluenced by differences on the cultural dimensions.
Finally, after adjusting for cultural differences, the true
relationship between the subsidiaries’ total-product-of-
fering performance and overall customer satisfaction is
assessed by using regression analysis. Structural subsid-
iary performance is determined by including three
dummy variables in the analysis, with subsidiaries in
home country the Netherlands as reference group. The
results of this regression analysis are rendered in Table 5.
From Table 5, it can be concluded that, after adjust-
ment for cultural differences, the performance on the in-
tangible service element of the total-product-offering is
the strongest determinant of overall customer satisfac-
tion. Both performance during the service call and the
service visit are positively related to customer satisfac-
tion. Of the tangible elements of the total-product-offer-
ing performance on the product has the strongest positive
influence on satisfaction, followed by the performance
on additional supplies. When considering structural dif-
ferences in performance between the four countries, one
can see that only the subsidiary in the United Kingdom
scores significantly lower on satisfaction, compared with
The Netherlands, Norway, and Austria. From internal
benchmark reports, we learned that the result for the
United Kingdom actually represented a well-known
problem to the manufacturer, which was due to a lower
performance level. Overall, the subsidiary in the Nether-
lands scores the highest on customer satisfaction with the
total-product-offering.
 
CONCLUSIONS AND IMPLICATIONS
Discussion
 
International marketing research gives rise to several
problems [25]: basic problems like the researcher’s self-
reference and the interaction between culture and re-
search methodology, and more specific problems through-
out the various steps of the research process. In this arti-
cle, we paid attention to the influence of a country’s
cultural characteristics on the reported performance on a
total-product-offering in a high-tech industrial market. By
taking cultural differences between countries into account
and adjusting cross-national customer data for these differ-
ences, equivalent data is obtained that can be used for
further analysis on the relative performance of different
subsidiaries. Culture can be described along the four di-
mensions found by Hofstede [34]. Our results suggest
that there indeed exist culturally determined differences
in the way respondents in different countries report on
subsidiaries’ total-product-offering performance and overall
satisfaction. Culture seemed to have the highest impact in
Austria, followed by the United Kingdom, and The Neth-
erlands. In Norway the impact is the lowest, the perfor-
mance scores on the four steps of the total-product-offer-
ing and overall customer satisfaction are not strongly
influenced by the cultural characteristics of the country.
Once cross-national equivalence in the customer data
has been established, they can be used to study general
relationships between total-product-offering performance
and customer satisfaction. Furthermore, comparisons can
be made between the relative performance of a multina-
tional’s subsidiaries that are located in different coun-
tries. In this study, we found the strongest significant re-
 
TABLE 4
Changes in Means on Total-Product-Offering Performance and 
Satisfaction
 
Country Products Supplies
Service
Call
Service
Visit
Overall
Satisfaction
 
The Netherlands 0.02
 
2
 
0.08 0.07 0.05 0.16
Norway
 
2
 
0.01
 
2
 
0.09 0.00 0.02 0.09
United Kingdom
 
2
 
0.09 0.00
 
2
 
0.13
 
2
 
0.13
 
2
 
0.25
Austria 0.26 0.41 0.21 0.23 0.16
 
TABLE 5
Regression Analysis on Overall Total-Product-Offering 
Satisfaction
 
Independent
Variable
Regression
Coefficient
(
 
b
 
) t
 
P
 
F-Value
 
R
 
2
 
Product 0.30 9.90
 
,
 
0.0001 206.07* 0.50
Supplies 0.09 2.67 0.0076
Service call 0.38 10.69
 
,
 
0.0001
Service visit 0.37 9.51
 
,
 
0.0001
United Kingdom
 
2
 
0.25
 
2
 
3.42 0.0006
Norway
 
2
 
0.05
 
2
 
0.52 n.s.
 
a
 
Austria
 
2
 
0.12
 
2
 
1.13 n.s.
aNot significant at a 5 0.05.
*P , 0.0001.
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lationships between performance on service elements,
the service call and the service visit, and overall satisfac-
tion. This result supports the previous conclusion of
Shaw et al. [11] that in high-tech industrial markets high
importance should be attributed to intangible attributes
for companies to be successful. Customers attach impor-
tance to aspects like accessibility, responsiveness, com-
petence, and understanding of the call handling staff and
service technicians. The copier itself turned out to be the
most important tangible element of the total-product-of-
fering for the establishment of customer satisfaction. Ad-
ditional supplies play a limited, although still significant,
role for achieving satisfaction. Finally, when looking at
subsidiaries’ relative performance on the total-product-
offering it can be concluded that the United Kingdom
does a significantly worse job in getting customers satis-
fied. The performance is the best for the subsidiary in the
Netherlands, followed by Norway and Austria. However,
the difference between these last three countries is not
significant.
Theoretical and Managerial Implications
The strength of a study follows from the acknowledge-
ment of its limitations. The limitations of our research
give rise to new ideas and developments regarding the
way in which cultural differences can be taken into ac-
count when doing international marketing research in an
industrial setting. First, more attention should be paid to
the conceptualization and measurement of cultural char-
acteristics. The use of Hofstede’s [34] cultural dimen-
sions for assessing and dealing with differences between
countries should be validated in future research in this
setting, this in spite of the fact of their frequent use in
previous cross-cultural research in other areas. This
could be done by allowing segments of each country par-
ticipating in the study to respond to the original survey
instrument of Hofstede to confirm the reliability of the
cultural measures and to compare inter- and intracountry
cultural scores. Since the manufacturer already agreed on
continuing the study in the years to come, we actually
find ourselves in the position to measure and validate the
cultural dimensions by including some extra items in the
future questionnaire.
Another point related to the measurement of culture is
that, in this study, all customers in one country were as-
signed the same score on the cultural indices, based on
review of the literature. This method is feasible since cul-
ture is considered to be a collective programming of the
mind. The consequence of this, however, is simplifica-
tion and limited variability on the cultural dimensions
within a country. Therefore, mainly for the purpose of
validation of our method, future research should attempt
to measure culture on an individual level, which will be
done when the study is continued. The individual mea-
surements can then be aggregated into overall scores for
the cultural characteristics in one country. This procedure
could lead to more precise estimates of the cultural influ-
ence, which has its impact on the accuracy of adjust-
ments in the construct measurements. In addition to Hof-
stede’s original items, an interesting alternative might
be Schwartz’s value scheme on the basis of which pan-
cultural dimensions can be defined [49]. For this scheme,
a measurement instrument on an individual level instead
of an aggregated level has been developed.
Third, concepts were measured at one point in time,
thus essentially from a static perspective. It may be
worthwhile to study customer evaluative judgements
over time to be able to take the dynamics of business re-
lationships into account. Moreover, should such an ap-
proach be taken, measures of actual behavior and objec-
tive performance (e.g., switching behavior, vulnerability
to price competition, relative market share) in addition to
perceptual gauges could be taken into account. As was
already mentioned, the study will be continued on a lon-
gitudinal basis, which enables us to study this temporal
dimension of relationships between buyers and sellers
and to include additional variables.
Another suggestion for future research relates to the
composition of the subsamples within each country. It
can be argued that there might exist differences between
customers who are residents and customers who are ex-
pats from other countries but who live in a particular
country. In case these ex-pats would be included in a
country’s sample, this could be resulting in skewness of
the results. Due to the fact that in this study we made use
of the manufacturer’s customer database, which was
unique for each country, we expect the number of ex-pats
in each subsample and the bias it might cause to be very
limited. However, by taking a respondent’s country-of-
origin into consideration, future research could check for
the presence of ex-pats and, if necessary, control for po-
tential differences between residents and these ex-pats.
Finally, no conceptual explanations were given for the
influence that the cultural dimensions have on perfor-
mance and satisfaction. This was done mainly because it
is beyond the scope of the present study to explain differ-
ences in the relative impact, but we aim at using Hof-
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stede’s cultural framework as an instrument for correct-
ing for cultural influences. As can be concluded from
Table 3, the impact of the four dimensions differs for
each type of performance and for customer satisfaction.
Future research should try to go deeper into the underly-
ing cultural reasons for the various effects that were
found.
The main and most important managerial implication
of this study directly follows from the establishment of
cross-cultural equivalence in the survey data. By taking
cultural differences into account and adjusting perfor-
mance measurements for these differences, organizations
in high-tech industrial markets are now able (1) to assess
and understand the true relationship between their perfor-
mance on a high-tech total-product-offering and overall
customer satisfaction, and (2) to compare the relative
performance of subsidiaries located in different coun-
tries. Especially this last implication is of great impor-
tance to a multinational’s success. It enables industrial
organizations to identify subsidiaries that demand more
attention and provides a thorough basis on which mana-
gerial efforts and resources can be allocated more effec-
tively to subsidiaries that need it most strongly.
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